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(54) APPLICATION FILM FORMING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a satisfactory film 
by suppressing evaporation of solvent at obtaining an 
interlayer insulating film constituted of a silicon oxide 
film through applying an application solvent obtained by 
dispersing TEOS (tetraethoxysilane; Si(C2H50)4) colloid 
in a solvent to a semiconductor wafer by an application 
unit, and integrating the colloid in the application film 
into a gel by an aging unit. 

SOLUTION: An application unit 20 and an aging unit 30 
are arranged to be made adjacent to each other in the 
same unit, and a wafer W which is processed by an 
applying unit 20 is carried to the aging unit 30 by an 
exclusive sub-arm 51. In this way, since the wafer W 
processed by the application unit 20 can be carried 
quickly to the aging unit 30 so that the evaporation of 
solvent in an application film can be suppressed, and a 
good quality film can be obtained. 
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CLAIMS 


[Claim(s)] 

[Claim 1] Application film formation equipment characterized by providing the following The 
application section for applying to a substrate the application liquid which made the solvent 
distribute the particle or colloid of a starting material of a membrane formation component, and 
forming an application film The gelling processing section for gelling the particle or colloid in the 
application film which was adjoined and prepared in this application section and was formed in 
the application section concerned Two or more pretreatment sections for performing processing 
before applying the aforementioned application liquid to a substrate While receiving a substrate 
from two or more heating units for drying the substrate after being processed in the 
aforementioned gelling processing section, the reception section for receiving the substrate from 
the outside, and this reception section and conveying in the application section through the 
aforementioned pretreatment section The main conveyance section which conveys the substrate 
after being processed in the aforementioned gelling processing section to the aforementioned 
heating unit, and the auxiliary conveyance section which conveys the substrate applied in the 
aforementioned application section in the gelling processing section 

[Claim 2] Application film formation equipment according to claim 1 characterized by having a 
means to supply the steam of the component of the aforementioned solvent to the conveyance 
way of the substrate in the aforementioned auxiliary conveyance section. 
[Claim 3] Application film formation equipment according to claim 1 characterized by including 
the means for supplying the steam of the component of the aforementioned solvent for the 
aforementioned application section and the gelling processing section in the case of a wrap sake, 
and this case. 

[Claim 4] It is adjacently prepared in the gelling processing section, and a solvent other than the 
aforementioned solvent is supplied to the substrate processed in the gelling processing section. 
It has the solvent substitution processing section for replacing the solvent in the aforementioned 
application film by another solvent. It is application film formation equipment according to claim 
1, 2, or 3 characterized by for the main conveyance section conveying the substrate processed 
in the aforementioned solvent substitution processing section to a heating unit, and the auxiliary 
conveyance section conveying the substrate processed in the gelling processing section in the 
aforementioned solvent substitution processing section. 

[Claim 5] The starting material of a membrane formation component is application film formation 
equipment according to claim 1 , 2, 3, or 4 characterized by being a tetrapod ethoxy silane. 
[Claim 6] The steam of the component of a solvent is application film formation equipment 
according to claim 1 , 2, 3, 4, or 5 characterized by being ethylene glycol. 


[Translation done.] 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the equipment which 

applies an application film on a substrate, for example, forms a silicon oxide. 

[0002] 

[Description of the Prior Art] As a method of forming the layer insulation film of a semiconductor 
device, although there are CVD, the oxidizing [ thermally ] method, etc., there is a method 
currently called sol-gel method. This method is the technique of applying to the front face of a 
semiconductor wafer (only henceforth a wafer) the application liquid which made organic 
solvents, such as an ethanol solution, distribute the colloid of TEOS (tetrapod ethoxy silane; Si4 
(C2 H5 O)), drying, after gelling the application film, and obtaining a silicon oxide, and is indicated 
by JP,8-1 62450A JP,8-59362,A, etc. 

[0003] When the situation of the denaturation of the application film in this method was typically 
shown in drawing 1 1 and application liquid is first applied to a wafer, the particle or colloid 100 of 
TEOS has distributed in the solvent 200 (refer to drawing 1 1 (a)). Subsequently, while TEOS 
carries out condensation polymerization by exposing this application liquid to alkaline 
atmosphere, it understands an added water part and an application film gels, and the network 
structure of TEOS300 is formed (refer to drawing 1 1 (b)). 

[0004] And in order to remove the moisture in application liquid, the solvent in an application film 
is transposed to other solvents 400 (refer to drawing 1 1 (c)), is dried after that, and the 
application film of a silicon oxide is obtained. In addition, at the substitution process of the 
solvent shown in drawing 1 1 (c), when the solvent with surface tension smaller than ethanol 
other than the removing moisture purpose is used and a solvent evaporates, there is also the 
purpose which suppresses that membranous structure collapses as the big force does not join 
the network-structure object of TEOS. 
[0005] 

[Problem(s) to be Solved by the Invention] If it is going to apply such a sol-gel method to an 
actual production line The substitution unit for replacing the gelling unit for gelling the application 
unit for applying application liquid to a wafer and an application film and the solvent in an 
application film by another solvent is required. Moreover, the conveyance mechanism for BE- 
KUYUNITTO for drying the pretreatment unit for pretreating hydrophobing processing to a wafer 
etc. and a wafer etc. being required, and conveying a wafer between each [ these ] unit further is 
established, and equipment is constituted. 

[0006] By the way, since a solvent is an organic solvent when application liquid is applied to a 
wafer, it evaporates, and when there is much evaporation, there is a problem that the thickness 
of a schedule and membraneous quality are not obtained. 

[0007] this invention is made under such a situation, and after the purpose applies to a substrate 
the application liquid which made the solvent distribute the starting material of the membrane 
formation component of the shape of colloid or a particle, it can carry out the process of the 
next step promptly and is to offer the technology in which a good thin film, for example, a layer 
insulation film, can be obtained. 
[0008] 

[Means for Solving the Problem] For this reason, the application section for the application film 
formation equipment of this invention applying to a substrate the application liquid which made 
the solvent distribute the particle or colloid of a starting material of a membrane formation 
component, and forming an application film, The gelling processing section for gelling the particle 
or colloid in the application film which was adjoined and prepared in this application section and 
was formed in the application section concerned, Two or more pretreatment sections for 
performing processing before applying the aforementioned application liquid to a substrate, While 
receiving a substrate from two or more heating units for drying the substrate after being 
processed in the aforementioned gelling processing section, the reception section for receiving 
the substrate from the outside, and this reception section and conveying in the application 


section through the aforementioned pretreatment section It is characterized by having the main 
conveyance section which conveys the substrate after being processed in the aforementioned 
gelling processing section to the aforementioned heating unit, and the auxiliary conveyance 
section which conveys the substrate applied in the aforementioned application section in the 
gelling processing section. 

[0009] According to such invention, since a substrate is conveyed by the auxiliary conveyance 
section of exclusive use from the application section to the gelling processing section, after 
application liquid is applied to a substrate, it can shift to the process of the next step promptly, 
and evaporation of a solvent is suppressed by this, and, as a result, a good thin film is obtained. 
[0010] With the aforementioned application film formation equipment, may make it have a means 
to supply to the conveyance way of the substrate in the aforementioned auxiliary conveyance 
section, the steam, for example, the ethylene glycol, of a component of the aforementioned 
solvent, and the aforementioned application section and the gelling processing section here The 
case of a wrap sake, You may make it have a means for supplying the steam of the component 
of the aforementioned solvent in this case, and evaporation of the solvent in the application film 
under conveyance of a substrate is further suppressed in this case. 

[001 1] Moreover, it is adjacently prepared in the aforementioned application film formation 
equipment at the gelling processing section, and as another solvent to the substrate processed 
in the gelling processing section as the aforementioned solvent supplies, it has the solvent 
substitution processing section for replacing the solvent in the aforementioned application film 
with another solvent, and the substrate processed in the gelling processing section by the 
auxiliary conveyance section may make convey to the aforementioned solvent substitution 
processing section. In this case, since the time when the big surface tension of a solvent joins 
the network structure of TEOS is shortened, collapse of membranous structure is suppressed 
and a good thin film is obtained. 
[0012] 

[Embodiments of the Invention] Drawing 1 is the plan showing roughly the whole application film 
formation equipment composition concerning the gestalt of operation of this invention. 1 1 is 
input/output port of the wafer which is a substrate, and the conveyance arm on which 1 2 makes 
the reception section, and 13 are MEINA-MU which makes the main conveyance section. The 
solvent substitution unit 4 which is application / aging unit 2 and the solvent substitution 
processing section equipped with the application unit 20 which is the application section, and the 
aging unit 30 which is the gelling processing section is arranged together with this order at the 
one side of the conveyance way (guide rail) 14 of MEINA-MU 13. 

[0013] Moreover, the processing units U1-U4 are located in a line also with the other side of the 
aforementioned conveyance way 14, and the unit for performing hydrophobing processing, cooling 
processing, heat treatment (**-KU processing), etc. is assigned about these processing units 
U1-U4, respectively. With the gestalt of this operation, the unit for the unit for performing the 
aforementioned hydrophobing processing and cooling processing being equivalent to the 
pretreatment section for performing processing before applying application liquid to Wafer W, and 
performing the aforementioned heat treatment is equivalent to the heating unit for drying the 
wafer W processed in the aging unit 30. 

[0014] The aforementioned conveyance arm 12 and MEINA-MU 13 are constituted free [ move 
ease and rotation ] in x directions and the direction of y, and Wafer W is picked out from the 
cassette C put on the cassette stage CS by the conveyance arm 12, it is delivered to MEINA- 
MU 13, and the wafer W concerned is conveyed one by one by MEINA-MU 13 each 
aforementioned units 2 and 4, and U1-U4. 

[0015] Then, although the aforementioned application / aging unit 2 is explained with reference 
to drawin g 2 - drawin g 4 , as shown in this unit at drawing 2 , the application unit 20 and the 
aging unit 30 adjoin, and are prepared. When it states referring to drawing 3 about the application 
unit 20 first, this application unit 20 The fixed cup 22 by which the upper surface is opened and 
closed with a lid 21, and the axis of rotation 24 which it is inserted from the base of this cup 22, 
and can be gone up and down and rotated by the mechanical component 23, It combined, was 
prepared in the vacuum chuck 25 which is the wafer attaching part prepared in the upper limit of 


this axis of rotation 24, and the aforementioned lid 21, and has the application liquid nozzle 26 for 
supplying application liquid to the core of Wafer W. While the solvent steamy supply pipe 27 for 
supplying the steam of the solvent used with the application liquid generated in solvent steamy 
generation source 27a is connected, the drain pipe 28 and the exhaust pipe 29 are further 
connected to the cup 22. 

[0016] When it explains referring to drawing 4 about the aforementioned aging unit 30, moreover, 
this aging unit 30 the space S which makes a processing room is formed above the heating plate 
31 which built in heater 31a and which consists of ceramics, for example, and this heating plate 
31 — as — the periphery section of the heating plate 31 concerned — a seal, while it is close 
through a member 32 So that the lid 33 which attaches and detaches to the heating plate 31, 
and the wafer W put on the heating plate 31 may be surrounded It has three rise-and-fall pins 36 
which make it go up and down Wafer W between the gas supply way 34 where the feed hopper 
was formed in the front face of the heating plate 31 concerned, the exhaust air way 35 in which 
it absorbed in the center section of the lid 33, and the mouth was formed, and the heating plate 
31 and its upper part position. In addition, it is desirable to prepare a heating means, for example, 
a heater, also in a lid 33. 

[001 7] the fixed cup 22 of these application unit 20 — ** — as the aging unit 30, as shown in 
drawing 2 , it is adjacently arranged on the common level pedestal 50, and among these units 20 
and 30 on a pedestal 50, the SABUA-MU mechanism 5 in which the auxiliary conveyance section 
is made is established 

[0018] While having SABUA-MU 51 which this SABUA-MU mechanism 5 is for conveying the 
wafer W processed in the application unit 20 to exclusive use to the aging unit 30, and holds a 
part of periphery section of the undersurface of Wafer W for this reason This SABUA-MU 51 is 
constituted possible [ movement to a horizontal direction (x in drawing 1 direction) ] along with a 
guide rail 52, and guide-rail 52 the very thing is further constituted by the mechanical component 
53 possible [ rotation ] in the level direction through the perpendicular axis of rotation 54. In this 
way, SABUA-MU 51 can move between between the positions which receive Wafer W from a 
position in readiness (position shown by the drawing 2 solid line), and the application unit 20 and 
a position in readiness, and the positions that deliver Wafer W to the aging unit 30 while the 
sense is reversed, in order to receive Wafer W between the application unit 20 and the aging unit 
30. Moreover, in this example, it is arranged so that a guide rail 52 may be located in an upper 
part side rather than a pedestal 50. 

[0019] Moreover, the solvent steamy feed zone 55 which makes the means for supplying the 
steam of the component of the solvent used with application liquid is formed in the conveyance 
way (guide rail 52) of the wafer W between the application unit 20 and the aging unit 30 at the 
upper part side of SABUA-MU 51. The distributed room 56 for distributing the steam of the 
solvent prepared so that this solvent steamy feed zone 55 might counter with SABUA-MU 51 in 
a position in readiness, It was attached in the undersurface of this distributed room 56, and has 
the steamy diffusion board 57 with which much fumarole 57a was drilled, and the solvent steamy 
supply pipe 58 for supplying the steam of the solvent generated in the solvent steamy generation 
source which is not illustrated is connected to the aforementioned distributed room 56. 
[0020] Then, the aforementioned solvent substitution unit 4 is explained using drawing 5 . this 
unit 4 is formed so that the wafer W on the vacuum chuck 41 which Wafer W is held [ chuck ] 
horizontally and rotates it, and this chuck 41 may be surrounded — having — an effluent — it 
has the rotation cup 42 which has a hole 40, the fixed cup 43 to which it was prepared in the 
outside of this rotation cup 42, and effluent way 41a and exhaust air way 41b were connected, 
and the nozzle 44 for supplying a solvent to Wafer W Moreover, the mechanical component for 45 
in drawing making it rotate and go up and down axis-of-rotation 41a of a chuck 41 and 42a are 
the mechanical components for rotating the rotation cup 4. 

[0021] Opening of the upper surface of the aforementioned fixed cup 43 is constituted so that it 
may be opened and closed with the lid 46 which can go up and down. Moreover, as the 
aforementioned nozzle 44, in this example, three nozzles 44a, 44b, and 44C which carry out the 
regurgitation of ethanol, HMDS (hexa methyl disilane), and the heptane, respectively are 
prepared, and these nozzles 44a, 44b, and 44c are grasped from the nozzle receptacle sections 


48a, 48b, and 48c by the conveyance arm 47 in this order, respectively, are taken out, and are 
conveyed at the upper part side of the core of Wafer 

[0022] With such application film formation equipment, the wafer W with which hydrophobing 
processing and cooling processing were performed is conveyed one by one by the unit which 
performs application / aging unit 2, the solvent substitution unit 4, and BE-KU processing by 
MEINA-MU 13, and the layer insulation film which consists of a silicon oxide is formed in a wafer 
W front face by performing predetermined processing in each unit. 

[0023] Then, the processing performed in application / aging unit 2 and the solvent substitution 
unit 4 is explained. First, in application / aging unit 2, after processing which applies application 
liquid to the front face of Wafer W in the application unit 20, and forms an application film is 
performed, the wafer W concerned is conveyed by the aging unit 30 by SABUA-MU 51, and 
processing which gels the particle or colloid of an application film subsequently formed on Wafer 
W in the unit 30 concerned is performed. 

[0024] Specifically, in the application unit 20, after it is delivered to a chuck 25 in the position of 
the chain line of drawing 3 and a chuck 25 descends, as for the wafer W conveyed by 
aforementioned MEINA-MU 13 to the application unit 20, a cup 22 is sealed with a lid 21. For 
example, the application liquid used here makes the ethylene glycol and the ethyl alcohol, and the 
solvent that contains the hydrochloric acid of water and a minute amount further which is an 
organic solvent distribute the colloid or the particle of TEOS which is a metal alkoxide. At the 
process after an application besides the role to which ethylene glycol adjusts the viscosity of the 
application liquid at the time of an application to a suitable value, since it is thought that most 
ethyl alcohol with low vapor pressure will evaporate, there is also a role which remains as a 
solvent, and presses down the evaporation (since vapor pressure of ethylene glycol is high). 
[0025] And in this example, the steam of ethylene glycol is supplied in a cup 22 from the solvent 
steamy supply pipe 27, carrying out exhaust air from an exhaust pipe 29, the post-exhaust air 
with which the inside of a cup 22 was filled with the steam is stopped, and application liquid is 
supplied to the core of Wafer W from a nozzle 26. Subsequently, rotate Wafer W by the chuck 25, 
a wafer W front face is made to extend application liquid with a centrifugal force, and an 
application film is formed. Thus, where the inside of a cup 22 is filled with the steam of ethylene 
glycol, it processes for suppressing evaporation of the solvent in application liquid. In addition, 
although not illustrated, a solvent is sprayed on the periphery section of Wafer W from the nozzle 
in a cup 22 after this, and the application film of the periphery section is removed. 
[0026] In this way, after performing application processing in the application unit 20, Wafer W is 
conveyed to the aging unit 30 by SABUA-MU 51. It changes into the state where the lid 21 was 
lifted for a while first, for example, the inside of a cup 22 is exhausted, a lid 21 and a chuck 25 
are raised, and Wafer W is delivered to SABUA-MU 51 from a chuck 25. That is, the steam of a 
solvent, for example, ethylene glycol, is supplied on a guide rail 52 from the solvent steamy feed 
zone 55, the sense of SABUA-MU 51 is turned to the application unit 20 side, SABUA-MU 51 
concerned is moved from a position in readiness to the position which receives Wafer W from the 
application unit 20, and Wafer W is delivered to SABUA-MU 51 from a chuck 25. 
[0027] And the lid 33 of the aging unit 30 is raised, the sense of SABUA-MU 51 is turned to the 
aging unit 30 side, SABUA-MU 51 concerned is moved to the position which delivers Wafer W to 
the aging unit 30, and Wafer W is delivered on the heating plate 31 from SABUA-MU 51 by co- 
operation operation with the rise-and-fall pin 36 and SABUA-MU 51. 

[0028] Subsequently, in the aging unit 30, the colloid of TEOS contained in the application film on 
Wafer W is gelled, and processing the chain of the colloid is carried out [ processing ] to the 
shape of a mesh is performed. That is, in the aging unit 30, the steam of ethylene glycol is 
introduced into the processing interior of a room from the gas supply way 34, closing a lid 33 and 
exhausting from the exhaust air way 35, after Wafer W is laid in the heating plate 31. At this time, 
Wafer W is heated for example, before and after 100 degrees C. 

[0029] Although the processing which the colloid of Above TEOS is gelled [ processing ] and 
carries out the chain of the colloid to the shape of a mesh is promoted by heating an application 
film, use ammonia gas instead of heating in this case, it is made to act on TEOS, using the 
ammonia gas concerned as an alkali catalyst, and you may make it promote gelling. Moreover, the 


temperature control of piping, the steamy generation sourc , etc. is carried out so that the 
steam of ethylene glycol may be introduced into the processing interior of a room for 
suppressing evaporation of the solvent in an application film, therefore it may become saturated 
steam (it is 1 00% at the relative humidity of ethylene glycol) in the temperature of the processing 
interior of a room. 

[0030] Then, the processing performed in the solvent substitution unit 4 is explained. The wafer 
W processed in the aforementioned aging unit 3 is delivered to MEINA-MU 13 from the heating 
plate 31, and is conveyed by the solvent substitution unit 4 by this MEINA-MU 13. And in this 
unit 4, a solvent other than the solvent of application liquid is supplied, and processing which 
replaces the solvent in the application film formed on Wafer W by another solvent is performed. 
[0031] It is in the state which the lid 46 is specifically opening, Wafer W is delivered to a chuck 
41 from MEINA-MU 13 in the upper part position of the fixed cup 43, and a chuck 41 is dropped. 
Subsequently, while being first dropped at the simultaneously center-of-rotation section of 
Wafer W from nozzle 44a, a chemical, for example, ethanol, with meltable moisture, Wafer W and 
the rotation cup 42 are rotated, and the whole wafer W front face is made to diffuse ethanol with 
a centrifugal force. Moisture will be replaced for ethanol by the moisture in an application film by 
this by ethanol as penetration and a result. 

[0032] Then, a lid 46 is opened, HMDS is similarly supplied to the simultaneously center-of- 
rotation section of a wafer W front face, and the hydroxyl group in an application film is removed. 
Furthermore, a heptane is supplied to the simultaneously center-of-rotation section of a wafer W 
front face, and the solvent in an application film is replaced by the heptane. The reason using a 
heptane is for making small the force of joining the porous structure, i.e., the network-structure 
object of TEOS, and making it it not collapse by using a solvent with small surface tension. In 
addition, although the example of the double cup structure of the fixed cup 43 and the rotation 
cup 42 explained the solvent substitution unit 4, it is good as structure only using the fixed cup 
as well as the application unit 2. 

[0033] With the gestalt of above-mentioned operation, since the application unit 20 and the aging 
unit 30 are adjoined and arranged in the same unit 2 and Wafer W was conveyed by SABUA-MU 
51 of exclusive use from the application unit 20 to the aging unit 30, without waiting conveyance 
of another wafer W, promptly, to the aging unit 30, it is conveyed and the wafer W with which 
application processing was performed in the application unit 20 is processed. For this reason, 
since gelling processing can be performed where evaporation of the solvent of an application film 
is suppressed, the thickness and membraneous quality which are planned are securable. 
[0034] Furthermore, since distance is short, when, as for the conveyance way between the 
application unit 20 and the aging unit 30, conveyance time can reduce evaporation of the solvent 
of the application film under conveyance more in short ****, since the steam of ethylene glycol 
is supplied to the conveyance way, evaporation of the aforementioned solvent under conveyance 
is further suppressed by this ethylene glycol. 

[0035] When there is no SABUA-MU 51 here, between the application unit 20 and the aging units 
30 will be conveyed by MEINA~MU_ 13. For this reason, even if application processing is 
completed, when MEINA-MU 13 is used for conveyance between other units, it is necessary to 
wait for MEINA-MU 13. Moreover, since MEINA-MU 13 moves along with the central guide rail 
1 4, the conveyance way between the application unit 20 and the aging unit 30 becomes long, and 
conveyance time becomes long. For this reason, since most time will be taken before conveying 
Wafer W from the application unit 20 to the aging unit 30, there is a possibility that the 
evaporation of the solvent of an application film may increase. 

[0036] Then, the gestalt of other operations of this invention is explained using drawing 6 and 
drawin g 7 . The gestalt of this operation is characterized by filling the inside of the processing 
room 6 with the component of the solvent of an application film, for example, the steam of 
ethylene glycol, for the application / aging unit 2 whole with a wrap at the processing room 
(case) 6. Opening 61a for delivering Wafer W to the application unit 20 from MEINA-MU 13 and 
opening 61b for delivering Wafer W to MEINA-MU 13 from the aging unit 30 are formed in the 
respectively suitable position, and these openings 61a and 61b are always closed by Doors 62a 
and 62b by the side attachment wall which counters the guide rail 1 4 of the aforementioned 


processing room 6. 

[0037] Moreover, the solvent steamy supply pipe 64 and exhaust pipe 65 for supplying the steam 
of the ethylene glycol generated in the solvent steamy generation source 63 to the proc ssing 
room 6 are connected, respectively. The means for supplying the steam of the component of the 
aforementioned solvent in the processing room 6 with the solvent steamy generation source 63 
and the solvent steamy supply pipe 64 consists of this example here. 

[0038] With the gestalt of this operation, exhausting the inside of the processing room 6, it is 
adjusted so that the steam of ethylene glycol may be supplied in the processing room 6 
concerned, for example, the inside of the processing room 6 may serve as saturated steam of 
ethylene glycol. And where the inside of the processing room 6 is made into ethylene glycol 
atmosphere, door 62a is opened, Wafer W is delivered on the chuck 25 of the application unit 20 
from MEINA-MU 13, and door 62a is closed. Subsequently, formation processing of an application 
film is performed like previous statement, Wafer W is conveyed from the application unit 20 to 
the aging unit 30 by SABUA-MU 51, and gelling processing is performed in the aging unit 30. This 
rear-door 62b is opened and Wafer W is delivered to MEINA-MU 13 from the heating plate 31. 
[0039] With such composition, the whole process since the inside of the processing room 6 is 
filled with the steam of ethylene glycol, after performing application processing in the application 
unit 20 until it performs gelling processing in the aging unit 30 is covered, and evaporation of the 
solvent in an application film is suppressed. For this reason, since prevention of gelling of an 
application film is suppressed further, a better thin film can be formed. 

[0040] Then, drawing 8 explains the gestalt of the operation of further others of this invention. 
The gestalt of this operation is having adjoined this order, having formed the application unit 20, 
the aging unit 30, and the solvent substitution unit 4 in the same unit 70, and having established 
the SABUA-MU mechanism 7 the auxiliary conveyance section for conveying the wafer W 
processed in the aging unit 30 between the aging unit 30 and the solvent substitution unit 4 to 
exclusive use at the solvent substitution unit 4 having been made. 

[0041] Also in this example, the SABUA-MU mechanism 5 for conveying the wafer W processed 
in the application unit 20 to exclusive use at the aging unit 30 is established between the 
application unit 20 and the aging unit 30, and the SABUA-MU mechanism 7 between the aging 
unit 30 and the solvent substitution unit 4 is constituted like this SABUA-MU mechanism 5. That 
is, SABUA-MU 71 is constituted possible [ movement ] along with the guide rail (conveyance 
way) 72 in between both the units 30 and 4 while the sense is reversed between the aging unit 
30 and the solvent substitution unit 4. 

[0042] With the gestalt of this operation, after delivering Wafer W on the chuck 25 of the 
application unit 20 and performing application processing in this unit 20 from MEINA-MU 13, 
Wafer W is conveyed to the aging unit 30 by SABUA-MU 51, and it delivers to the heating plate 
31. Subsequently, after performing gelling processing in this unit 30, Wafer W is delivered to 
SABUA-MU 71, and it conveys to the solvent substitution unit 4, and delivers on a chuck 41. 
And after performing substitution processing of a solvent in this unit 4, Wafer W is delivered to 
MEINA-MU 13 from a chuck 41, and the wafer W concerned is conveyed with this arm 13 to the 
unit which performs BE-KU processing. 

[0043] With such composition, not only between the application unit 20 and the aging units 30 
but conveyance of the wafer W between the aging unit 30 and the solvent substitution unit 4 is 
performed promptly. For this reason, since gelling processing can be performed where 
evaporation of the solvent of an application film is suppressed, in suppressing film decrease and 
membraneous aggravation, since it is suppressed that membranous structure collapses since the 
time when the big surface tension of a solvent joins the network structure of TEOS is short, it 
can form a still better thin film. 

[0044] As this invention shows above at drawin g 9 , you may constitute the auxiliary conveyance 
section. The application unit 20, the aging unit 30, and the solvent substitution unit 4 consist of 
this example as another unit, respectively, for example, the arm of the couple which holds the 
auxiliary conveyance section 8 on both sides of a part of both periphery section of for example, 
the wafer W — Members 81a and 81b — having — **** — this arm — Members 81a and 81b 
are constituted by the breaker style 82 free [ opening and closing for example, in the direction of 


y ] Moreover, the breaker style 82 consists of upper part positions of each units 20, 30, and 4 
possible [ movement in x directions ] along with the guide rail 83. 

[0045] such composition — Wafer W — from [ from the application unit 20 to the aging unit 30 ] 
the aging unit 30 up to the solvent substitution unit 4 — an arm — it is held by Members 81a 
and 81b, and is conveyed by exclusive use along with a guide rail 83 For this reason, since 
conveyance of the wafer W between these units is performed promptly and evaporation of the 
solvent in an application film is suppressed as a result even if it is the case where these units 20, 
30, and 4 are constituted as another unit, membraneous aggravation of a thin film is prevented. In 
addition, this auxiliary conveyance section may be applied when the application unit 20, the aging 
unit 30, and the solvent substitution unit 4 are constituted as the same unit, and you may make 
it apply it to conveyance only between the application unit 20 and the aging unit 30. 
[0046] Moreover, this invention is applicable also to the application film formation equipment of a 
vertical mold as shown in drawing 10 . When this equipment is explained briefly, 91 in drawing is 
MEINA-MU constituted free [ rise-and-fall ease, attitude ease, and rotation ]. to the one side 
(left-hand side) of this MEINA-MU 91 The hydrophobing processing unit 92 which makes the 
pretreatment section for performing hydrophobing processing of Wafer W, and five heating units 
93a-93e which make the heating unit for heat-treating to Wafer W (BE-KU processing) are 
accumulated sequentially from [ this ] the bottom, and are prepared. 

[0047] On the other hand, the reception section 94 for receiving Wafer W from the equipment 
exterior, and the application unit 20, the aging unit 30 and the solvent substitution unit 4 are 
accumulated sequentially from [ this ] the bottom, and is prepared in the other side (right-hand 
side) of MEINA-MU 91. In this way, two or more unit groups are prepared in the both sides of 
MEINA-MU 91, respectively, and the conveyance way of MEINA-MU 91 is formed between these 
unit groups, and the side of the application unit 20 and the aging unit 30 — SABUA-MU 96 which 
makes the auxiliary conveyance section is formed free [ rise-and-fall ease, attitude ease, and 
rotation ] in the case 95 at the opposite side of the section, for example, the conveyance way of 
MEINA-MU 91, and the interior of the aforementioned case 95 serves as a conveyance way of 
SABUA-MU 96 

[0048] Since, as for Wafer W, such composition is also conveyed by exclusive use by SABUA- 
MU 96 in between the application unit 20 and the aging units 30, conveyance between these 
units 20 and 30 is performed promptly. For this reason, since evaporation of the solvent in an 
application film is suppressed, membraneous aggravation of a thin film is prevented. Moreover, it 
may be made to make the inside of a case 95 into ethylene glycol atmosphere, a case 95 is 
extended to the side of the solvent substitution unit 4, and you may make it convey Wafer W to 
exclusive use by SABUA-MU 96 between the aging unit 30 and the solvent substitution unit 4 
also in this example. In addition, it may set above and you may be a glass substrate not only a 
wafer but for liquid crystal displays as a substrate in this invention. 
[0049] 

[Effect of the Invention] According to this invention, after applying to a substrate the application 
liquid which made the solvent distribute the colloid or the particle which is the starting material 
of a membrane formation component, the process of the next step can be carried out promptly 
and a good thin film, for example, a layer insulation film, can be obtained. 


[Translation done.] 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing an example of the gestalt of 1 operation of the application film 
formation equipment of this invention. 

[Drawing 2] It is the cross section showing an example of application / aging unit of the 
aforementioned application film formation equipment. 

[Drawing 3] It is the cross section showing an example of the application unit of the 
aforementioned application / aging unit. 

[ Drawin g 4] It is the cross section showing an example of the aging unit of the aforementioned 
application / aging unit. 

[Drawing 5] It is the cross section showing an example of the solvent substitution unit of the 
aforementioned application film formation equipment. 

[Drawing 6] It is the plan showing other examples of application / aging unit. 
[ Drawing 7 ] It is the perspective diagram showing other examples of application / aging unit. 
[Drawing 8] It is the plan showing other examples of the aforementioned application film 
formation equipment. 

[Drawing 9] It is the plan showing the example of further others of the aforementioned 
application film formation equipment. 

[Drawing 10] It is the plan showing the example of further others of the aforementioned 
application film formation equipment. 

[Drawing 1 1 ] It is explanatory drawing showing the situation of the denaturation of the 

application film in a sol-gel method. 

[Description of Notations] 

13 MEINA-MU 

2 Application / Aging Unit 

20 Application Unit 

30 Aging Unit 

4 Solvent Substitution Unit 

5 Seven SABUA-MU mechanism 

6 Processing Room 

W Semiconductor wafer 
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[Drawing 3] 



[Drawing 4] 
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[Procedure revision] 

[Filing Date] February 17, Heisei 12 (2000. 2.17) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Change 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The application section for applying to a substrate the application liquid which made 
the solvent distribute the particle or colloid of a starting material of a membrane formation 
component, and forming an application film, 

The gelling processing section for gelling the particle or colloid in the application film which was 
adjoined and prepared in this application section and was formed in the application section 
concerned, 

Two or more pretreatment sections for performing processing before applying the 
aforementioned application liquid to a substrate, 

Two or more heating units for drying the substrate after being processed in the aforementioned 
gelling processing section, 

The reception section for receiving the substrate from the outside, 

The main conveyance section which conveys the substrate after being processed in the 
aforementioned gelling processing section to the aforementioned heating unit while receiving a 
substrate from this reception section and conveying in the application section through the 
aforementioned pretreatment section, 

Application film formation equipment characterized by having the auxiliary conveyance section 
which conveys the substrate applied in the aforementioned application section in the gelling 
processing section. 

[Claim 2] Application film formation equipment according to claim 1 characterized by having a 
means to supply the steam of the component of the aforementioned solvent to the conveyance 


} 


way of the substrate in the aforementioned auxiliary conveyance section. 

[Claim 3] It is the case of a wrap sake about the afor mentioned application section and the 

gelling processing section. 

Application film formation equipment according to claim 1 characterized by including the means 
for supplying the steam of the component of the aforementioned solvent in this case. 
[Claim 4] It is adjacently prepared in the gelling processing section, a solvent other than the 
aforementioned solvent is supplied to the substrate processed in the gelling processing section, 
and it has the solvent substitution processing section for replacing the solvent in the 
aforementioned application film by another solvent. 

The main conveyance section conveys the substrate processed in the aforementioned solvent 
substitution processing section to a heating unit. 

The auxiliary conveyance section is application film formation equipment according to claim 1 , 2, 
or 3 characterized by conveying the substrate processed in the gelling processing section in the 
aforementioned solvent substitution processing section. 

[Claim 5] The starting material of a membrane formation component is application film formation 
equipment according to claim 1, 2, 3, or 4 characterized by being a tetrapod ethoxy silane. 
[Claim 6] The steam of the component of a solvent is application film formation equipment 
according to claim 1, 2, 3, 4, or 5 characterized by being ethylene glycol. 

[Claim 7] The application section for applying to a substrate the application liquid which made 
the solvent distribute the particle or colloid of a starting material of a membrane formation 
component, and forming an application film, 

The gelling processing section for gelling the particle or colloid in the application film which 
carried out the laminating perpendicularly, was prepared in it to this application section, and was 
formed in the application section concerned, 

Two or more heating units for drying the substrate after carrying out the laminating 
perpendicularly, being prepared in it to two or more pretreatment sections which perform 
processing before applying the aforementioned application liquid to a substrate, and this 
pretreatment section and being processed in the aforementioned gelling processing section, 
The main conveyance section which conveys the substrate processed in the aforementioned 
gelling processing section to the aforementioned heating unit while conveying the substrate 
which was constituted free [ rise and fall ] at least and free [ an attitude ], and was pretreated in 
the aforementioned pretreatment section in the application section, 

It is constituted free [ rise and fall ] at least and free [ an attitude ], and has the auxiliary 
conveyance section which conveys the substrate applied in the aforementioned application 
section in the gelling processing section. 

The conveyance way of the aforementioned auxiliary conveyance section is application film 
formation equipment characterized by having been arranged at the conveyance way and opposite 
side of the aforementioned main conveyance section on both sides of the aforementioned 
application section and the aforementioned gelling processing section. 

[Claim 8] Application film formation equipment according to claim 7 characterized by having a 

means to supply the steam of the component of the aforementioned solvent to the 

aforementioned auxiliary conveyance way. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Change 

[Proposed Amendment] 

[0011] Moreover, in the aforementioned application film formation equipment, it is prepared 
adjacently at the gelling processing section, and as another solvent to the substrate processed 
in the gelling processing section as the aforementioned solvent supplies, it has the solvent 
substitution processing section for replacing the solvent in the aforementioned application film 
with another solvent, and the substrate processed in the gelling processing section by the 
auxiliary conveyance section may make convey to the aforementioned solvent substitution 
processing section. In this case, since the time when the big surface tension of a solvent joins 


the network structure of TEOS is shortened, collapse of membranous structure is suppressed 
and a good thin film is obtained. Furthermore, the application section for other invention applying 
to a substrate the application liquid which made the solvent distribute the particle or colloid of a 
starting material of a membrane formation component, and forming an application film, The gelling 
processing section for gelling the particle or colloid in the application film which carried out the 
laminating perpendicularly, was prepared in it to this application section, and was formed in the 
application section concerned. Two or more heating units for drying the substrate after carrying 
out the laminating perpendicularly, being prepared in it to two or more pretreatment sections 
which perform processing before applying the aforementioned application liquid to a substrate, 
and this pretreatment section and being processed in the aforementioned gelling processing 
section, While conveying the substrate which was constituted free [ rise and fall ] at least and 
free [ an attitude ], and was pretreated in the aforementioned pretreatment section in the 
application section The main conveyance section which conveys the substrate processed in the 
aforementioned gelling processing section to the aforementioned heating unit, It is constituted 
free [ in rise and fall ] at least, and free in an attitude, has the auxiliary conveyance section 
convey the substrate applied in the aforementioned application section to the gelling processing 
section, and carries out that the conveyance way of the aforementioned auxiliary conveyance 
section has been arranged at the conveyance way and opposite side of the aforementioned main 
conveyance section on both sides of the aforementioned application section and the 
aforementioned gelling processing section as the feature. 


[Translation done.] 
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»JfcB3n^ Kfc^uftT-SMHjWT&toftS. 

[0 02 4] S«#J(C«. «£ftxx? h2 0rtt. 1512 
^-Y>T-A1 3(C<fc»)§£fcxx„ h2 0*fJ8iiSft 
xnWli, H 3 ©^©fig-c^ + •? * 2 5 
KSW&Sft. ?+v*2 5ifiTmLtc&. H2 1 KJ: 
0*^2 2«3h5. cc-rffli>e>ftS^^TSi 

t*tft-?«. W«^»-c**mtfx^u>^«;=i-^R 
^x^ur/i'^ ->i/£MK*&tf&g©Jg®<':££t?jg 
«£«c#R$tffc4>©-c*.s. x^u>yy:j-;u$§&»& 
!^©^?E©t!iS«rjte)ftfflK:giSTS!9:S!l©fl!!. ^ffi 

»©ifi-c^mBE©i5t»x^^r^3 -;nJ^ii^t• 

^UtTL*^i^6ftS©-C. ^«iL-C^|o-r 

[0 02 5] -ei/TC©{flI-C«m«Sf^2 9*»-E>9f 
»*L%*J^J«^«if&«2 7*>6x^u>yy3- 
;KD^**v7 r 2 2rt{C«l&U > *^^22|*}*^ 
•Cpfc 3 ftfc&SM?i*±«>. y X;U 2 6 9 
x^w©*^gp«:«t&-rs. X^X* + * * 2 5 (CI: 0 
■5xyNW£lsIig;*-t*. ^m®*3@^CCj:0'fx7>W^ 
ffl{C{#JH3-t*r^Jg«:^fiST*. C©<fc5«C2/?:/2 

2 rt*x^ u> y =i -fvomM.xmtc Ltcwmxtm 

*'6^§SlJ*^^x^^w©JSi»giJ«:g)i:#^wp>ftrs^gl5© 
ft*. 

[0026] C 5 l/t^Sxi v V 2 0 fcr^teS* 
tfofc&, -irx/NW^U-^r-AS 1 «c«t*)x-^>i/ 

j-x v h 3 os-ctesi-rs. 5fe-rm{*^2 1 z&Lm 
%±.mcvmchxn 2rt*gfmo. M2 ircx 

ft^25*±S5€t, •)XAW^+-yi'25Ai 
61>-^r-A5 KCSWS-T. o£9i^^n{ttijag|55 
bfrhH-i KU-JU5 2±tc«g«im«x^U>y>;3 
-^©^m^if&O. 1f7'T-A5 l©|6|t*t«ax 
v h 2 Offltqajtf. ^-y-XT- A5 1 =&f$tSffi®*>6 
Max, f-2 0^6^x>'NW*§waX'5{4g*-C^S6 

^x^w*^* 9 *2 5*>e>i*-7'T-A5 i tc 

[0027] ^l/TX-i^i^Xi, h 30©I33^ 
±^3ii-C. 1J-:/T-A5 l©[nlS*x-y>^;x^», 
hSOWHcifijW. ^1»-^7-A5 1 *x-i?>i/jL^. 
v h 3 0(OxAW4SWg-rtS*^«i?t, ^Pf 
f>3 6i-iJ-^T-A5 1 i©tSS6ffffl«C<fc*J, V"?T 
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[0028] ^uri-^>ya^ ? h 3 o rii, 

*x^W#t^3;h/d& I3 3^fflD, gWtfS3 5:fr 
6gFmU^^6, #X#^S83 4^6mtfx^u>y 

[0 02 9] m&TEOSOauJ K*y;WbOT, ^ 
<tOT/Bt>TTEOStcmB3ti\ yiWb«r1Bl 

mm {**\szs#*)^->i><Dfflmmx\ oo%) <t 

[0030] gH>Ti§igg&xx * V 4fcT*rbft*& 

mtc-m-cmw-rZo twex-^^xx* t3<<cxm 

1 3CC5tttflES*i, C©y^>7-A13{Cj:^g 

[0031] mftmM*&4 6&m^xi>zim-c. m 

Al 3*P6^x;NW*§ttSU ^t^4 1^TB$ 

^«t^^x/NW<h@|£^^^4 2<b^afe$if v 

2j&c4;Dx£./-;t'££ x^waffi^tttcftffcS 

C ttCt o r^^M*<D*^CCx £ -/ - Jl/;ft*gter&3K 

*SJfi<t lt*##x* ^rg&Sft* c £*c&£ 0 

[0032] **ivt:*4 6 nfltfic Ut HMD S 

t*. @^^^43Saqp]^^^42<02M*^^ 

7<D&*mi,>tcmm£oxi>j:\<\ 

[0033] ±&<Dmm<D&mx *&mxx ? f 2 o 


C5) *SgU¥ I l - 2 l 4 3 7 5 

8 

ix-^>ya-, h3 0£*|Q— ax? F2WKR& 

^/xx* h3 0^T*#moif^T-A5 1 tcJ:0J9i^-r 

t>n/c^x^W«, «(JcD^x>r>WCDta^^oci^< 
I^(cx-^>^ax^ h3 O&XW&kZtlX !2mZ 

10 [0 03 4] 3 6*C*&mxx* h 2 0 <tx-^>yxx 

» h 3 0 ±<D®<DtimmmM&mi<><Dx > jRsi^ra^ 

*SJL tB^(c»x^u>d/y3-;u©^&«fltt&3 

[0 03 5] CCT1f^T-A5 ^ 
:ftxx? h 2 0 ix-^>^ 7 h 3 0^©^^ 
>7-Al 3 r&&*r*C C(D/c«>^^S 

20 siccffli^nrc^JS^ccwy >r >t-ai 3*fih>^ 

1 4tC?&oT^S6-r^<D'C, &ffixx* h20ix-i/ 

*e^B$ra^S<fee B C0/c6-)XAW4ifax 5 h 

2 0Wx-i»yax 7 h3 0£raK£T*£ritJ&> 

[0036] ^C>T*:^W©fl6C>ll3®(^^^oc>r 0 

30 • x-i/>^ 9 f 2±&zmm^ exm 

^i^tC, ffiS^6rt^^O^(D^m«x^ 

IJiBA!yi^6cD^^ KU-;H 4(C*ff6j-r^ffliJM 
CC«\ y^>7-A13^6M^X7h2 0{C)XA 

w^s^s-r/^c[>igpsP6 1 at, x-t»^x, 

F30^6^^>T-A13(C^ x/» W^S^S-T/c^ 
Ctt£Pfim56 1 a. 6 1bttS«lttF76 2a; 6 2 

40 [0037] ttdumme tatmsmmM&me 3 ccr 

msrztctbo^SL&wmztix^Zo 
[0038] commmmx^ mmms^nmv 

mmMttezx^tcmmztix^z. tLxnimme^ 

50 ^x^U^yiJ^-j^lgiL/c^ F762a 
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£P8Cvcy 1 3 fr*>&*&xx* F20©f t 

7^2 5±(Oi^W^«l, .K76 2a6HD 

^x^W^^fcxx-, b2 0^6lf^r-A5 1 tcj:0 

X"i/>^7 h3 OCCffiHU X-^^JZX? h 

3 0CCTyMbMa*tf&5o C0[>&KT6 2b£:g3l> 
Tjpjft^U- F 3 \ lPh*4^>T-l» 1 3*C}x^W£ 

[0 03 9] Z<D£*>tmi8X\X. »if6Wii^U 
b 3 Ory;Wfc«iS^^J:^^rcDXfi^«:CCMor^ 

[0040] m>x*mi<D2 h^commm^^ 

2 0ix-$/>^ 9 h3 0Rtf^g&:xx* h4 
i^rl^-^^^ F7 0rtCCCCD]®CcKSbrS^, X- 

-t?>^xx? h 3 0 fcx%mztLtcvx-^w&mmm: 

[0 04 1 ] C<omdC^Xi>mtj^y h 2 0 <bx- 
<^>^xx* h3 0£<Dfa$US, i*JLr. 9 F2 0(cr 
&SStt/c^x>^W^x-^>^;zx* h3 OKU/BK: 
j^Te/tfe©1f^T-Ata«5^^6nr4dD, x 
-^>^;x^* h 3 0 i&i&S&^x * h4£C7>ra<£>1t 
- Affl« 7 « C T - A«« 5 <!: l^8liC«^ $ 

IVCC>£ a Oj0t^7-A7 l»X-^>yjLX^ h 

3 0<fcjggSS&xx-, b4±<Df®Xft$&!x$£2tiZ>± 

jt{c. M^x^h3o. 4h^^>tfu-^ mim) 

[0 04 2] C(DHSS(D^figr«, y-Y>T-A13#> 
6§&?pxx* h2 0©*+ ^2 51«OxaW*SW 

fg> ^x^AW^1f^T-A5 1 CC<tOx~^>^^^ 

h3 occjft&u mm-fu- b3 lcc^jg-r. 

C©ar.*; F3 0tcry;HfcffiS^tf^o/c^ »}x^ 
W*1f:/7-A7 lfcS^bT^gg^x* F4K 
lt&*U * + ?*4 liKSttjgiT. furc®^,, 

h4ccr®i«(Dg^^a*tf&o/c^ ^x^w**+ 

**4 1^6^^>T-A 1 3fC3tt»U C<DT-J* 
1 3^rae^x^W<£r^-^®ffi*tffe^^x^ h(c 

[0043] C0£ 5 fctftifrCte, S£ft:x- v b 2 0 <k 
x-^>y^^ h3 0iCD^(D^^6-r, x-^>^ 
xx h 3 0 <t?gjgg&xx > h 4 <t<D(yj(D£x^WC[> 


(6) <&ffl¥ 1 1 -2 1 4 375 

10 

[0044] J^±CCfc^T*^?gr«fflKj^i^gI5^0 9 
xx? b 2 0. x-^>^:zx* h 3 0. igj£§&xx 

10 m-*-*f<DT-AS&J*8 1 a. 8 1 bmtfeO, 
CCDT-ASBW8 1 a. 8 1b(t gafflt&«8 2 CCJ:^ 

&«t8 2tt:&xx-, h2 0. 30. 4(D±^(4gCcr, 

[0045] C<D<fc 5 ^««-C«, ^x^W^flj^tx 
* h 2 0^^x-y>^ax7 h 3 0 £~C. R^x-i? 

>^xx* b3 0frt>m&ms&^~v h4^r^r-A 

SBt*81a. 8 lbCcJ:0fi^FSnr^^ 3 

20 cc?9or#fflccjssK^$n^. c<Dfca&cne>x~? h2 
o. 30. 4#s(xx* b±uxmf&2tiz>m&-c&-, 
t*>, cn^xx* hracD^x/Awofsasi^a^fctT 

SPfctf&fcxx ? h 2 0 , x-^>ya-7b3 0, ig« 
fflftax^ F4*«— ax* h£OT«tfK<*ft£»£fc: 

v b 3 0 iorao^Offi^CCS^T^i: 

30 [0046] £/c*ffe9ira:0 1 0 CC^-T "J: 5 fc*8B*<D& 

^r©*(ct»^^<t, 0*9 uzmm&tE. iiiia 

h9 2t. ^x^wtc*furftil^^ (-^-^S) ^ 

3a-93 e^T^6C<DI@^S^S*ae>nT^6tl 

40 [0 04 7] ^>f>7-A9 1 CDffe^ffll (SffiO) tC 
^51-^6^x^W*S^<b^/ci6<Z)S:^K0SB 
94 i^ax^ h 2 0, x-^>^x^ h30. 

ss^saft^x-, h4i^T^6c(Djii^m^m^6nr 

ZitmkO^-v h»aWRW6ti, cne>^x„hffif(D 

Sfc^^>7-A9 lcDjEgSK^^^nri^o -e-u 

r^^x-y h20<hx-i/>^ax7 h3 OoaiWgB 

x9 5rtcc^ffiaiigp^^*rif^r-A9 6^ 
50 jiiiaa, ilfea^tcs^^nxfeO, MIB^-^ 


(7) 


1 1-2 14375 
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9 5 ©F*9§PA J- iJ*:/T - A 9 6©j»j§Sg,!:ft oT(,>£„ 
[0 04 8] C©J:5&flif£-c*K ->x^Wtt^JL- 
? h2 0ix-y>yax.t; F3Oi©0W7-A 

9 6«icfc»3#ffl«cai^3ns©r. 

o. 3 0HcDteiM*5S^«ctfbn-5. cotc&mim 

*©»f^*l»i6n5©-C, atJg©Bjt©iHt# 
KFlhSftS. *fcC©«{C*5«,»-C<>. ^-X95F*JS:x 

-*9 5£^l»a-;, h4©ffllfcfr*-eSIftU x- 

wwfr - a 9 6 tc«t vmmicmm-rzxk *> «c or 

[0049] 

smicm^Ltdk. 'X%t<Dxm*:m*t>>icnmtzct 

[an *^?9©M^jg^RE^g©— mzo&muD-M 
[02] wie^^^s©^ • x - v> > ^ ax 

[03] f5IS£ft- hOlMra^v h* 
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* (D-WZnktWiWm'C&Z. 

[04] x-t?>i/jt.x„ h©i-y>ya 

x-, h©-m^-r»rM0-C*^, o 

[05 ] wria^?5^^g©s^jfe^x * vo-rn 

*^fWM0-C*.5. 

[06] M-i-y>^ 7 h©ffe©«f«*jn-r¥H 

[07] j&fi- x-^i/^ax* h©<fe©W**-r$4W 
0T*£. 

io [08] B5fa^^M^^g©ffe©09*^-r¥ffi0r s> 

[09 ] OTia^^0fi^g©S 6CCffe©p(^^E 
0-C*£. 

[010] Stfte&ffij^jiSISg©3fc{cte©m^r¥ 
ffi0-C&S. 

[011] vOb-y^£KteW£^Jg©^tt©8H^ 
*vriftW0-c*>£. 
[##©i&?8] 
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1 00 
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(11) 1 1 -2 14375 

(si) int. a.* mmm fi 

H0 1L 21/768 H0 1L 21/90 Q 


*5fBI¥ 1 1-2 1 4375 


[ &mmwi ] tt&mm 17^02 ommc ± smEoJiig 
[ sshe^- ] m 7 aspisg 2 ix# 

C^tfB] ¥ES1 3f4^20B (2 00 1. 4. 20) 

[&P3##] 1$g3¥ 1 1 -2 1 4 375 

C^PIB] ¥fiSl 1^8^60 ( 1 999. 8. 6) 

( WHfc] <RPa#«^ 11-2144 

[hm»*] ttmw- 10-30502 

H01L 23/31 
B05C 9/08 

11/08 
C03F 7/16 502 
H01L 21/316 

21/768 

[F I ] 

H01L 21/31 A 
B05C 9/08 

11/08 
G03F 7/16 502 
HOD. 21/316 G 

21/90 Q 

[®WB] ¥1151 2*P2£ 1 7B (2 000. 2. 1 
7) 

[^mmm. 1 ] 
[«iE*fmsa«] warn 

c o sp*> e>m&z&im ~>x msmmm^it 
L,?m;&icmm?*>±&K., m&yMt&m&icx!& 

So 

-AS 


^tfci^^mi-rsii^iiatscD^M 

imm&texmmztitcMmKmna&Mtizfflvim*: 

^mmmitntsiEfmmimm^xKkmi titcm&zm 
mmmmmtyMmm^ncxmms titc&m&mizm 

f7>x$>zcLzttwt?i>mnzmi. 2. 3£/c» 
4tats©^)s^^g„ 

^r*£C £ -T*fit5j<:JBl. 2, 3. 4£fctt 

\r*mit£ft&z#tcmttm*m&<£Wi6Lxm{im : $: 


#Bt¥ 1 1-2 1 4375 


-rs 

[MlEtt0.mE£] 0 0 11 
[«uE#*£] 

[0011] *fc«3fiB^^®BfiR^g{c t VMtWm 


cc«, ism®** ummtjtfi teos ©mtftjtj&Kft] 
ft. 3mrmmimt>ftz>. Micmo^m\t. fsm&ft 

cvmfiwiczfLxmmyifticffimLxwLtthft. 

orss^isiccaB utkw e>n. B?iay^ 
&©m&sb£. tbm%n&J5i.vm. : &&&.icmjs, 


